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14. Terrestrial ecology 
The Terrestrial Ecology Assessment Report provides a comprehensive assessment of the terrestrial 
ecological values along the indicative alignment and within the proposed designation. 

The Terrestrial Ecology Assessment Report identifies, describes and maps these values and 
assesses the potential or known effects of the Project, both during construction and operation. The 
Report also presents recommendations for mitigation and management to inform the development 
of conditions to minimise or avoid potential and known effects.  

A detailed description of the existing terrestrial environment in the Project area and the 
methodology used for assessing effects are provided in the Terrestrial Ecology Assessment Report. 
The following is a summary of the issues and potential effects identified in the Report. This 
summary and the Report subsequently inform the recommended mitigation contained in Section 28 
and will inform the Project conditions. 

14.1 Methodology 

The Terrestrial Ecology team undertook desktop investigations, literature reviews and visual site 
assessments to identify constraints and potential issues during initial scoping assessment phases of 
the Project within the proposed designation boundary. Adjustments to the alignment occurred 
during that assessment process, which further reduce the Project’s ecological impact by avoiding 
ecologically valuable sites. These sites include Pohuehue Scenic Reserve, three sites of high 
ecological value at Sites 13, 14 and 15B, an area of native mistletoe at Schedewys Hill and an area 
of native forest containing an uncommon species of native orchid. Refer to Figure 4-12 and Figure 
4-13 for the location of assessed terrestrial and wetland sites. 

The Terrestrial Ecology team assessed areas of significant vegetation, flora, wetlands and 
protected wildlife by: 

· Identifying both native forest and wetland sites within the Project area from aerial imagery 
using GIS and desktop research;  

· Assessing sites using a walked transect method; and 
· Recording canopy and understorey species at forested sites and key wetland species in 

wetland sites. 

The Terrestrial Ecology team used specific survey methodologies for vegetation and flora, and for 
fauna, namely land snails, Hochstetter’s frogs, reptiles, birds and bats. Field surveys included: 

· Targeted or opportunistic snail searches at all terrestrial sites accessed. Surveys focussed 
on areas of leaf litter habitat preferred by land snails. 

· Stream searches for Hochstetter’s frogs in areas where potential frog habitat was 
identified. 

· Visual searches of all identified sites to determine their potential to support native lizards. 
The specialists placed artificial lizard retreats throughout sites identified as potential 
habitat. Nocturnal visual encounter surveys and manual habitat searches were also 
undertaken. 
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· Observations of all native bird species using various habitats within the Project area during 
all terrestrial site visits (daytime and night time); and 

· Acoustic Bat Monitors (ABMs) to detect long-tailed bats by recording ultrasound calls, 
created by bats navigating and feeding. The ABMs were recorded from sunset to sunrise at 
25 locations for 5-17 consecutive nights. 

Further details of the methodologies used for each and the locations where terrestrial and wetland 
site surveys were undertaken are provided in Section 3 of the Terrestrial Ecology Assessment 
Report. 

14.2 Existing environment and survey results 

The existing environment within the Project area, as it relates to terrestrial flora and fauna, is 
largely characterised by pine plantation. Forestry areas are present in the Hungry Creek, 
Schedewys Hill and Moirs Hill Road Sectors. Other land cover includes managed pasture and 
several smaller fragments of native secondary forest and scrub.  

Within the proposed designation there is some 40ha of native vegetation of all classes, of which 
approximately 8.5 ha falls within the indicative alignment. There are few areas of mature forest 
within the alignment and wetlands are generally small and degraded through grazing by livestock. 

Of the native vegetation that falls within the indicative alignment, an area of mature native forest 
between Wyllie Road and Perry Road (Site 15A) has the highest ecological value within the Project 
area for both flora and fauna diversity. Other areas of high ecological value within the proposed 
designation are avoided by the indicative alignment. 

The Terrestrial Ecology team found that pine plantations provide habitat for threatened long-tailed 
bats, and At Risk91 North Island fernbird and New Zealand pipit. Other native fauna were 
associated with smaller fragments of native vegetation, particularly land snail and lizard 
populations. No native frogs were found within the Project area. 

The presence and values of each type of flora and fauna surveyed within the Project area are 
summarised below. More detailed descriptions are provided in Section 4 of the Terrestrial Ecology 
Assessment Report. 

14.2.1 Native forest 

Native vegetation and flora is present at a number of locations within the Project area (refer to 
Figure 4-12 for locations of terrestrial sites). Overall, the Terrestrial Ecology team considered the 
botanical values of most of the sites surveyed to be low to moderate, with the exception of Sites 
10, 12, 13, 14, 15 (A and B) (refer Figure 4-12). 

Site 10 contains totara trees that host a species of mistletoe which is classified as Regionally 
Critical. Site 12 contains a native taraire orchid which is Naturally Uncommon. 

                                                
91  Terrestrial Ecology Assessment report Section 5.1.2 
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Sites 13 and 14 contain good quality native forest and are considered by the Terrestrial Ecology 
team to have high and moderate–high botanical values, respectively. 

Site 15A contains old secondary forest including dense kauri forest in early maturity and riparian 
podocarp forest along the stream banks. Of note are a mature tree and a number of seedlings of 
kawaka, which is classified as Naturally Uncommon92. A detailed description of the vegetation and 
ecological values of this site is provided Section 4 of the Terrestrial Ecology Assessment Report. 

Site 15B comprises good quality old-growth broad-leaved podocarp forest with a mature canopy, a 
diverse and well-developed understorey, and a range of vines and epiphytes. Some large old puriri 
trees are present.  

The presence of the native grass short-hair plume Dichelachne inaequiglumis near the intersection 
of Pūhoi Road with SH1 at Site 5 is also of note. This species is classified as Naturally Uncommon91. 

14.2.2 Wetland vegetation 

The saline wetland at Okahu Inlet is the largest of 13 small wetlands identified within the Project 
area, the majority of which are located within open pasture. Refer to Figure 4-13 for locations of 
assessed wetland vegetation sites.  

Wetlands 10, 11 and 12 are fenced and have been subject to restoration planting within the last 
seven years, but contain a restricted range of vegetation. Wetland 6 is an artificially dammed 
pond. Overall, the botanical values of all wetland sites are low. 

14.2.3 Land snails 

During field surveys, the Terrestrial Ecology team identified two Rhytid snails (A. dunniae) at Site 
..... Both snails were located approximately 25m from the existing edge of the larger forest 
fragment, within leaf litter debris dams alongside rotting logs.  

Locals have reported the larger kauri snail, Paraphanta busbyi busbyi, to be present at Site .... 
located at the ..................................................................................... However, the Terrestrial 
Ecology team did not undertake a formal search at .......... as the indicative alignment has been 
shifted to avoid the site. 

14.2.4 Hochstetter’s frogs 

DoC’s Amphibian and Reptile Distribution Scheme (ARDS) database contains records of 
Hochstetter’s frogs from within some areas of pine plantation north of Warkworth, outside the 
Project area93. The only records of native frogs between Pūhoi and Warkworth are outside the 
Project area, including frogs from two areas of native broadleaf forest at Moirs Hill. 

The Terrestrial Ecology team identified 31 streams within the Project area that could contain 
potential Hochstetter’s frog habitat. The Terrestrial Ecology team’s field surveys revealed that most 

                                                
92  Terrestrial Ecology Assessment Report Section 4.1.2 
93  ibid 4.3. 
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of the streams identified did not contain suitable habitat for native frogs. Those streams were 
either completely dry during the period when assessments were undertaken or were severely 
degraded due to activity by feral pigs. Seven streams did provide potential habitat for frogs, 
although those areas of potential habitat were typically restricted to small, isolated waterfalls.  

No native frogs were found during searches within the Project area. As such, the Terrestrial 
Ecology team did not consider effects on Hochstetter’s frogs further. 

14.2.5 Reptiles 

The Terrestrial Ecology team’s desktop investigations revealed two large areas of pine plantation 
and several smaller areas of native forest and scrubland that could be potential reptile habitats. 
The DoC’s ARDS database listed previous records of copper skink, ornate skink, forest gecko, 
Auckland green gecko and Pacific gecko within 3 km of the Project area. 

During field investigations the Terrestrial Ecology team identified copper skinks at Sites ............. 
(refer to Figure 4-12), which they consider to represent populations in these locations. Forest 
geckos were identified at Sites ................. (refer to Figure 4-12). 

Most sites dominated by native vegetation had few searchable materials, aside from leaf litter. Pine 
plantations provided ample searchable material and potential habitat along the edge of the pine 
and in clearings. However, no native lizards were identified by the Terrestrial Ecology team in the 
pine plantation areas.  

14.2.6 Birds 

Literature searches of terrestrial birds recorded from the wider area indicated that the use of the 
indicative alignment by At Risk or Threatened species is likely to be limited and intermittent94. The 
areas of the alignment likely to be used by these species consist of grazed pasture, young pines 
and cutover pine plantation.  

A total of 38 terrestrial species have been recorded in the wider area surrounding the Project94. 
Those species consist of 16 endemic and native species, and 22 introduced species. Of those, the 
North Island kaka is considered Threatened while the NZ pipit and red-crowned parakeet are 
considered to be At Risk. 

Kaka and parakeet are likely to be intermittent visitors to both the pine plantation and groves of 
remnant native vegetation within the Project area at times, though from the Terrestrial Ecology 
teamdid not record any during their field surveys. They recorded a single NZ pipit during field 
surveys at a clearing in the pine plantation at Site 12. Pipit are likely to be more prevalent in more 
open habitat types along the coastal strip to the east between Pūhoi and Warkworth.  

Results of the bird species recorded during field assessments are provided in Table 14-1 below. 

                                                
94  Refer to Section 4.5.1 of the Terrestrial Ecology Assessment Report 
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Common name Scientific name 
Site 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 33 

Fantail Rhipidura fuliginosa placabilis 
 
P P P P P P P P P P P P P P P P 

Grey warbler Gerygone igata 
 
P P P P P P P P P P P P P P P P 

Silvereye Zosterops lateralis lateralis 
 
P P P P 

  
P P 

  
P P P P P P 

NI tomtit Petroica macrocephala toitoi 
          

P P 

     
NI pipit * Anthus novaeseelandiae novaeseelandiae 

           
P 

     
Tui Prosthemadera novaeseelandiae novaeseelandiae  P 

 
P 

   
P 

    
P P P P P 

Bellbird x Anthornis melanura melanura 
           

P 

     
Kereru Hemiphaga novaeseelandiae 

     
P 

 
P 

    
P P P P 

 
Morepork Ninox novaeseelandiae novaeseelandiae 

     
P 

 
P 

     
P P 

  
Harrier Circus approximans 

 
P P P P 

 
P 

 
P P 

  
P P P P P 

Shining cuckoo Chrysococcyx lucidus lucidus 
    

P P 

 
P 

   
P P P P 

  
Kingfisher Todiramphus sanctus vagans 

 
P P 

 
P P P P P P P P P P P P P 

Welcome swallow Hirundo tahitica neoxena 
 
P P P P 

    
P 

   
P 

 
P 

 
Spur-winged plover Vanellus miles novaehollandiae 

         
P 

   
P P P P 

Pukeko Porphyrio melanotus 
 
P P P P 

       
P 

  
P 
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Table 14-1: Native terrestrial bird species recorded 

Common name Scientific name 
Site 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 33 

Paradise shelduck Tardorna variegata 
 
P 

            
P P P 

White faced heron Ardea novaehollandiae 
 
P 

 
P 

     
P 

       
Pied shag *** x Phalacrocorax varius varius 

    
P 

      
P 

     
Banded rail ** Gallirallus philipensis assimilus 

 
P 

               
NI fernbird * Bowdleria punctata vealeae 

      
P 

          
Threat Classification (Miskelly et al. 2008) 

                 
* At Risk-declining 

                 
** At Risk-naturally uncommon 

                 
*** Threatened-Nationally vulnerable 

x Species observed at 101 Moir Hill Road (G. Tewsley, 25.11.2010)                  
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Three of the wetland species identified by the Terrestrial Ecology team in the relevant literature as 
occurring in the wider area are considered to be At Risk in New Zealand, namely marsh crake, 
spotless crake and fernbird.95 The Terrestrial Ecology Team did not identify crakes from field 
surveys. 

They did observe fernbird at Site 7 at the southern end of the pine plantation, and in regenerating 
scrub along the ridgeline at Cook Road. 

A total of 22 aquatic species have been recorded in the wider area.94 Five of these species are 
classified as Threatened, including Caspian tern, grey duck, NZ dabchick, pied shag and red-billed 
gull. Six are At Risk and the remaining species are Not Threatened. 

The most common aquatic and estuarine birds that the Terrestrial Ecology team surveyed along 
the route were mallards. They recorded pied shags roosting on a dead tree upstream of the SH1 
bridge at the Pūhoi intersection (Site 5). The most notable record was of banded rail in the Okahu 
Inlet habitat, where one individual was observed crossing Billing Road. Footprints were common in 
the lower half of the Okahu Inlet channel east of the alignment. Despite banded rail not being 
previously recorded in that area, given the habitat type available, banded rail are expected by the 
Terrestrial Ecology team to be frequent throughout the Pūhoi River estuarine area.  

14.2.7 Bats 

Some habitats within the Auckland Region are known to support populations of the threatened 
long-tailed bat Chalinolobus tuberculatus. Historic records indicate that long-tailed bats have 
occurred around the southern Kaipara Harbour. There is one 1984 record from a bush patch on 
Wyllie Road within the Project Area.96 Long-tailed bats were recently recorded north of Auckland at 
Riverhead Forest and near Pūhoi.97 

Surveys undertaken by the Project terrestrial ecology team using Automatic Bat Monitoring boxes 
(ABMs). Long-tailed bats were detected by them at eight locations from Schedewys Hill to the 
southern portion of the Perry Road Sector. Habitat in these Sectors comprised several hundred 
hectares of medium-sized plantation pine and several smaller remnants of native forest. 

14.3 Effects on terrestrial ecology 

The effects of the Project on terrestrial ecology relate to direct and indirect loss of vegetation, food 
sources and habitat for a range of terrestrial fauna, including land snails, reptiles, birds and long-
tailed bats.  

14.3.1 Native vegetation and flora 

The actual and potential effects of the Project on vegetation and flora are as follows: 

· Site 3: Approximately 0.5ha on the western edge of the area will be affected by cut and 
fill. The vegetation in this part of the stand has generally low botanical values. The 

                                                
95  ibid 4.5.2 
96  ibid 4.6 
97  ibid 4.6 
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vegetation affected by the indicative alignment is not significant. Edge effects will be 
negligible and any minor changes to the surface hydrology will not affect the rest of the 
vegetation. The Okahu Creek Scenic Reserve which lies within the proposed designation 
will remain unaffected except for the possible loss of up to 150m² in the extreme north 
western corner where the vegetation is similar to that described in Section 14.2.1 above. 

· Site 4: Approximately 0.2ha on the edge of the ridge spur will be lost to fill activities. The 
botanical values in this part of the stand are generally low apart from several medium 
sized kauri trees that may be lost. A very small area at the edge of the secondary kauri 
forest will be affected. The main kauri stand is further up the ridge and will not be 
significantly affected either by edge effects or any minor hydrological change brought 
about by the fill batter. 

· Site 5: Native vegetation under the bridges in this location may potentially be trimmed to 
reduce its height and it will also be subject to a rain shadow effect given the low height of 
the bridges and their width. Because of the north-south orientation of the carriageway the 
amount of vegetation underneath that is in total shade will be minimised. The effects on 
the vegetation at Site 5 will be minor, provided that the short-hair plume grass is removed 
and conserved for restoration planting, as the total area affected is only expected to be 
approximately 900m². 

· Site 6: Only about half of the dozen or so larger totara trees at this site will be affected by 
construction and cut and fill activities. Effects on vegetation at this site are considered by 
the Terrestrial Ecology team to be minor and vegetation at the nearby Pūhoi Pioneers 
Memorial Park will not be directly affected by the construction activities. 

· Site 8: Effects on vegetation at this site are expected by the Terrestrial Ecology team to 
be negligible. The potential loss of one or two of the large puriri trees scattered 
throughout this site would create a minor effect. However, it is unlikely that all of these 
trees would be lost as they are quite widely scattered. 

· Site 10A: A large totara tree which is host to at least 12 green mistletoe plants and 
another small tree with two plants will be avoided by a construction access track planned 
for this area. The species is classed as Regionally Critical as there are a limited number of 
small populations within the Auckland Region. There will be no effects on the mistletoe at 
this site. 

· Site 13: The alignment passes to the west of this site. Therefore, any effects in this 
location are likely to be negligible. A construction access track planned for this area has 
been designed to avoid a small area of native forest that is known to contain taraire orchid 
(Danhatchia australis). 

· Sites 14A and 14B: Only parts of these sites are inside the Project area and the 
indicative alignment itself avoids them, passing to the west on a viaduct structure. These 
sites are unlikely to be affected by road construction. 

· Site 15A: A total of approximately 1.6ha (6.6%) of the forest will be lost to the indicative 
alignment and associated cut and fill at this site.  
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Approximately 0.4 ha of the kauri forest on the lower part of the ridge will be affected by 
the construction of the viaduct and some minor cuts on the north eastern edge of the 
forest around the viaduct abutment. Diversion of the Mahurangi River Right Branch will 
affect the south eastern edge of the forest block which is riparian forest. 

Although the kauri forest here is secondary forest it is of significant age and maturity. The 
Terrestrial Ecology team did not see kauri of similar size and density to those found within 
the Project area in other parts of the same forest remnant where broad-leaved species 
such as taraire, puriri and rewarewa are dominant, nor at other locations along Wyllie 
Road. They also saw no signs of kauri dieback disease in any of the kauri in the general 
area.  

Most of the best quality kauri forest at Site 15A occupies the lower slopes of a southeast 
sloping ridge on the north-eastern edge of the forest patch. The indicative alignment 
passes to the east of this area and will avoid the bulk of the stand. Kauri are sensitive to 
soil moisture, and although they generally occupy ridge crests and other well-drained sites, 
they are shallow-rooted and may be potentially more susceptible to drought if the cut 
exerts a drainage effect on the ridge above. However, the scale of the cut planned in the 
vicinity of the northern abutment of the viaduct will not result in significant drainage 
effects. 

Kawaka (Naturally Uncommon) seedlings were observed within Site 15A and mature 
kawaka trees are present in the Woodcocks Kawaka Park Scenic Reserve only 4km away. 
The indicative alignment avoids this tree, although some seedlings may be located within 
the alignment’s path.  

Vegetation located underneath the viaduct will, as a minimum, be trimmed to reduce its 
height and in reality will probably be lost to the construction zone. Kauri and some 
podocarps such as rimu will not tolerate trimming and will be lost. Since the viaduct is 
located at the base of a long ridge and valley system this vegetation may not be unduly 
affected by rain shadow effects because surface water will tend to flow under the viaduct 
from the land above. 

There will be some edge effects since new forest edges will be created on each side of the 
road, along the cut face associated with the viaduct and abutment on the western side and 
with the stream diversion. However, these effects will be minimal as the indicative 
alignment passes along the eastern edge of the main forest block, which will currently be 
subject to some edge effects.  

The key effects of the Project on the botanical values of site 15A are: 

· Loss of an area of approximately 0.44ha of kauri forest estimated to be 75-100 years 
old, containing some trees of medium size; 

· Loss of a total area of 1.6ha of mature secondary forest; 
· Potential for weed invasion along the newly created forest edges; and 
· The potential for kauri dieback disease to be introduced to and/or invade the site. 
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Although these effects are significant for this site, the Terrestrial Ecology team considers 
that the effects can be adequately mitigated and compensated for through the 
implementation of the recommended mitigation measures and replacement planting. Refer 
to Section 6.1.2 of the Terrestrial Ecology Assessment Report for specific recommendations 
for managing effects at Site 15A and other forest sites. 

· Site15B: Significant effects on this forest have been avoided during the development of 
the Project indicative alignment. The forest will be conserved intact and mature native 
trees including large, old puriri trees will be preserved. 

· Site 16: The indicative alignment passes over only a small area of native forest 
conservatively estimated to be no more than 0.3ha. Trees under the bridge structure 
located in this site will have their height reduced to less than 6m and rain shadow effects 
from the bridge above will affect the vegetation underneath. However, the amount of 
vegetation underneath that is in total shade will be minimised due to the north-south 
orientation of the bridge. A small area may be required for the construction of a bridge 
pylon, although this is more likely to be placed in the adjacent pasture or an area of exotic 
trees.  

The indicative alignment lands just to the north of this site and a small cut on the western 
side may affect a few trees on the edge of the site. The effects at this site are anticipated 
by the Team to be less than minor since only a small proportion of the riparian forest is 
expected to be affected with the result that only a few trees will be lost, most of which are 
expected to be second growth totara trees. 

· Site 33: The Terrestrial Ecology team considers the loss of 1.5ha of common vegetation 
at this site to constitute a negligible effect given the low diversity and botanical values. 

14.3.2 Wetland vegetation and flora 

There will be some temporary disturbance among the saline vegetation on the northern edge of 
the Okahu Inlet estuarine area during construction. The construction of bridge piers and a 
temporary access road will result in the loss of mangroves and other saltmarsh vegetation. The 
saline vegetation at the construction site on the north shore of the estuary is sparse because the 
area is shaded by several large old pine trees. Loss of saline vegetation will be minimal and effects 
at this site will be negligible. 

Wetland 2 (refer to Figure 4-13) will be partially lost and it may lose all or part of its water source. 
It is in any case very small and its botanical values are low due to stock grazing and weed impacts. 

Wetlands 3, 4, 6, 10 and 12 will be lost. Wetlands 3, 4 and 6 are all small with low botanical values 
and their loss will have negligible effects on wetland values in the Pūhoi catchment. Wetlands 10 
and 12 are wetland restoration plantings of recent origin. Their botanical values are low. Wetland 
12 is protected by a QEII Open Space Covenant. 

Wetland 9 may be affected by minor changes in hydrology, along with Wetland 11, which will have 
some works occurring in the uppermost part. Most of Wetland 11 is outside the indicative 
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alignment. Overall, the Project will have negligible effect on the wetland values of the Pūhoi and 
Mahurangi catchments. 

Wetlands 7, 8 and 13 will not be affected by the Project. However, they lie within the proposed 
designation area and may provide opportunities for restoration to mitigate for other vegetation and 
habitat loss effects of the Project.  

14.3.3 Terrestrial fauna 

(a) Effects on native land snails 

The clearance of vegetation and habitat features may result in significant adverse effects to native 
land snails in the small area of native forest affected by the Project at Site .... Removal of forest 
floor substrate may cause desiccation and mortality to resident snails and their invertebrate food 
source. The potential displacement of some snails into remaining areas of the forest fragment may 
result in failed attempts to re-establish due to competitive exclusion by resident wildlife 
communities already present in those areas. 

The habitat types of the Rhytid snail (A. dunniae) are particularly vulnerable to edge effects, 
including increased light, wind and temperature levels. These effects could adversely change the 
microclimates that the Rhytid snails require, having a significant desiccating impact on Rhytid snail 
habitat. Invasion of fragment edges by weed plants could also significantly alter the microclimates 
and food sources that the snails rely on. Recommendations for reducing the impacts of new forest 
edges are included in Section 14.4 of this AEE. 

(b) Effects on reptiles 

The effects of the Project on copper skinks and forest geckos relate to habitat clearance, 
disturbance effects and proximity to the new road.  

The clearance of vegetation and habitat features during construction and pre-works activities 
would result in significant, direct adverse effects to native lizard populations at Sites ................  
..... Removal of debris and shelter structures, via dragging or rolling and burying shelter structures 
under soil, may cause injury or mortality to resident reptile communities at those sites. The 
consequent displacement of lizards into surrounding areas may result in failed attempts by lizards 
to establish, due to competitive exclusion by resident wildlife communities already present in 
adjacent habitat. 

The potential effects of habitat clearance on reptiles at sites within the Project area are 
summarised in Table 14-2. 
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Table 14-2: Potential effects of habitat clearance on reptiles 

Site Issue Potential scale of 
effect 

Explanation 

.... Copper skink population Low Copper skink population – small area affected 

.... Forest gecko population Moderate  Forest geckos At Risk, small area affected 

.... Copper skink and forest gecko 
populations 

High Two species present including At Risk forest geckos. 
Large area affected. 

.... Copper skink population Low Site avoided by indicative alignment 

.... Forest gecko Moderate  Forest geckos At Risk, small area of habitat affected. 

The Terrestrial Ecology team does not consider potential effects associated with dust to be an 
issue during construction or operation of the Project. Noise and vibration are likely to be short-
term, non-lethal stressors to any lizards in adjacent habitat, and are not considered by the 
specialists as significant for either Project construction or operation. 

14.3.4 Effects on birds 

The Project will result in a loss of terrestrial and freshwater habitat for birds. Potential adverse 
effects on avifauna include: 

· the clearance of isolated food trees; 
· clearance of areas of vegetation used for feeding, roosting and nesting; 
· direct mortality of eggs and chicks if clearance occurs during the breeding season; 
· habitat reduction and further fragmentation; 
· general disturbance effects such as light and noise; 
· further edge effects together with sediment discharges during the construction phase; and 
· stormwater discharges during the operational phase. 

The most affected avifauna consists of common native and introduced species, which will 
experience minor effects. However, on a cumulative basis there will be a significant loss of 
vegetation that provides feeding and nesting habitat, including significant native food trees. Such 
losses will occur particularly at Sites 8 and 15 where kereru were identified by the Terrestrial 
Ecology team within the proposed designation. Some birds, including kereru, will commute long 
distances to exploit productive food trees. Therefore, the route has the potential to affect birds 
well beyond the Project area. Approximately 8.5ha of native vegetation will be cleared, which may 
have a significant effect on (mostly common) native birds with respect to feeding and nesting 
habitat.  

Effects of loss of feeding and roosting habitat on widespread species such as welcome swallow and 
pukeko, which are known to use wetlands, are considered by the Terrestrial Ecology team to be 
minor.  

Estuarine areas where the Team recorded aquatic birds will be traversed via viaducts. Therefore, 
they anticipate that the effects on aquatic birds will be minor.  
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Culverting will create a reduction in stream habitat that will impact locally upon common and 
widespread birds such as pukeko, mallard and kingfisher. The Terrestrial Ecology team considers 
that effects on these species are minor due to the prevalence and distribution of these bird 
species. 

14.3.5 Effects on bats 

For Nationally Vulnerable long-tailed bats, the construction and operation of the Project could 
cause direct mortality, loss of habitat, and creation of an impassable barrier due to noise and 
lighting associated with the operation of the motorway, preventing access to resources on the 
other side of the road. These effects may change in scale, depending on the time of year when 
construction is undertaken.  

Direct mortality through habitat clearance may have significant effects on long-tailed bat 
populations by crushing individuals during tree felling, causing lethal levels of stress, or forcing 
them out of roosts and exposing them to predators. Felling of roost trees could be particularly 
significant if a large proportion of a colony is killed. These effects would be greatest between 
November and mid-February, when females are pregnant or when communal roosts contain non-
flying juveniles. Bats are also highly vulnerable during the period from June through to the end of 
August, when their physiological activity reduces. 

Bat habitats within pine plantations are likely to change over time as pines mature and are felled 
during normal harvest practices. Colonies will move into areas as they become suitable. Depending 
on construction timeframes, the location of communal roosts and distribution of bats within the 
Project area may change, and the areas where bats were detected will mature enough to support 
roosting populations. 

The removal of habitat for construction will result in some loss of commuting, foraging, and 
roosting areas. Overall, the Team considers that the loss of habitat within the Project Area will 
have a minor effect on long-tailed bats because the construction and operation of the Project will 
affect only a small proportion of the pine plantation in the area. At the time of the Team’s survey 
in 2009 none of the pines within the proposed designation were considered by the Team to be 
suitable for communal roosting, though this may change with plantation maturity and Project 
construction timing. Long-tailed bat populations occur in other areas of plantation forest in the 
North Island98 and would have survived through or recolonised those areas following multiple 
harvest rotations.  

Noise and light pollution (vehicle, construction and limited motorway lighting) from the 
construction and operation of the Project may also affect adjacent habitats. However, extensive 
planting of native vegetation and retention and protection of large pines within the proposed 
designation boundary would reduce this effect during operation and in the long-term. 

Long-tailed bats have been observed foraging over streetlights99, so it is possible that the lit 
sections of the motorway would create foraging habitats for them. Recent studies have also 
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recorded bats moving along and over well-lit road corridors100. The motorway will remain unlit 
except at the Pūhoi Interchange and northern tie-in, so the potential effects of lighting, both in 
reducing habitat and creating an impassable barrier, are largely avoided and otherwise considered 
by the Terrestrial Ecology team to be minor.  

14.3.6 Summary of effects 

The proposed designation contains some 40ha of native forest vegetation of which approximately 
8.5ha lies within the indicative alignment. 

The effects of the Project on vegetation include: 

· direct loss, edge effects; 
· changes in soil moisture related to surface hydrological changes may affect some wetland 

sites; 
· shading and rain shadow effects of bridges and viaducts; and 
· excess dust deposition and reduction in the height of vegetation under bridges and 

viaducts.  

The Terrestrial Ecology team assess the overall effects of the Project on native vegetation to be 
minor except for those at Site 15A where the effect on mature secondary forest is considered to be 
significant. The Terrestrial Ecology team considers that these effects can be adequately mitigated 
and compensated for as described in Section 6 of the Terrestrial Ecology Assessment Report.  

Wetlands are generally small with low botanical values. Although five such sites will be lost, the 
overall effects are considered by the Team to be minor. Some wetlands within the proposed 
designation are suitable for restoration as part of the overall mitigation planting plan. Such 
restoration would lead to benefits through enhancing the ecological functioning of the existing 
wetlands. 

Clearance of vegetation would result in the loss of habitat for terrestrial fauna. The Terrestrial 
Ecology team considers that the Project will have potentially significant effects on the presence of 
At Risk native land snails (A. dunniae), two species of native lizard, At Risk fernbirds and Nationally 
Vulnerable long-tailed bats.101  

For most species, these effects are greatest at the vegetation clearance phase. For long-tailed bats 
and common birds, the Terrestrial Ecology team considers the effects of the Project to be longer-
term as well, particularly as replanted vegetation will take time to mature to provide feeding and 
roosting habitat. 

Overall, the Terrestrial Ecology team considered that the species-specific recommendations will 
adequately minimise and mitigate the construction and operational effects of the Project. The 
Project affords the opportunity to plant areas of higher quality native vegetation for landscaping 
purposes within the designation. Wetland planting with native species will also be undertaken for 
the permanent stormwater treatment devices (wetlands and stream diversions). This would greatly 
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exceed the area of native vegetation that will be lost and plantings would also increase habitat 
connectivity in the long-term, which would benefit all terrestrial fauna. 

14.4 Recommendations and mitigation 

Section 6 of the Terrestrial Ecology Assessment Report provides a number of recommendations to 
avoid, remedy and mitigate effects on vegetation, flora and fauna. These recommendations are set 
out below. 

With respect to vegetation and flora, the Terrestrial Ecology team’s recommendations include 
protocols regarding sourcing of plants, management of kauri die back disease, protection of 
remnant vegetation, dust suppression measures in certain areas, mitigation replanting and 
additional site-specific recommendations. The method for replacement planting of key forest 
canopy species such as kauri that will be lost through vegetation clearance is included in Appendix 
C of the Terrestrial Ecology Assessment Report. The method involves a calculation of the lost area 
of trees and their growth rates to determine the number of replacement trees required to be 
planted. The calculation aims to achieve full replacement of the lost canopy trees within 20 years, 
and the terrestrial specialists predict significant biodiversity benefits from the replanting over the 
longer term.  

It is my opinion that the loss of vegetation from Site 15A should first be mitigated through stream 
riparian restoration and wider planting initiatives. My concern with the calculation proposed by the 
Terrestrial Ecology team is firstly in relation to the significance of the loss. I accept that the 
removal of the kauri and 1.6 ha of native forest is assessed by the Team as being significant. 
However the loss of the kauri from the Rodney Ecological District is assessed as being 0.07%, 
which in my opinion is not significant. Secondly, in my opinion, the application of a basal area 
calculation may end up misrepresenting the overall effect, and needs to be considered in the wider 
context of the landscaping and riparian restoration. It is my opinion that these plantings need to 
be integrated into the ULDF to avoid the kauri and other mitigation planting appearing unnatural in 
the environment. 

With regard to wetland vegetation, Wetlands 7, 8 and 9 (refer to the Terrestrial Ecology 
Assessment Report for locations) may present opportunities for restoration planting as they are 
wholly or partially within the proposed designation.  

Incidental deposition of spoil and spill of silt into wetlands outside the alignment should be 
avoided, as should the introduction of exotic weeds into wetland environments. I support the 
recommendations relating to management and restoration of Wetlands 7, 8 and 9. 

With respect to fauna, land snails (A. dunniae) and their leaf litter habitat should be relocated to 
an area of suitable habitat inside the designation if possible. 

Relocation of copper skinks and forest geckos to protected, suitable habitat is also recommended 
by the Terrestrial Ecology team. Recommended procedures for the capture and relocation of these 
species are included in Section 6 of the Terrestrial Ecology Assessment Report and reflect standard 
best practice. 
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Replanting throughout the Project area should include native fruit trees and species that provide 
nesting habitat for native forest birds. Suitable species include puriri, kahikatea, taraire, totara, 
karaka and rimu. Mitigation planting should be undertaken on a functional, ecological basis and I 
recommend that this be fully incorporated into the ULDF to ensure that the overall integration of 
such species with the wider landscaping proposals. It is also recommended by the Terrestrial 
Ecology team that replanted areas be removed from the carriageway as far as practicable within 
the Project area to reduce the risk of mortality to birds as a result of collision with vehicles. 

Clearance of native vegetation should be undertaken outside the bird breeding season (September 
through to the end of December) to avoid direct mortality of eggs and chicks. 

The measures recommended by the Terrestrial Ecology team are practical, on site, methods to 
avoid potential demise of snails, lizards and bird species. I support them and recommend a 
condition to ensure site clearance is undertaken immediately prior to works commencing. 

The Terrestrial Ecology Assessment Report also recommends that fernbirds be relocated to 
protected habitat in accordance with the requirements of a Wildlife Act translocation authority. 

The Report also recommends a number of measures to manage potential effects on long-tailed 
bats during construction. Recommendations for managing effects on bats include: 

· A Bat Management Plan should be prepared prior to construction, to reassess habitat use 
by bats closer to construction time. The Plan should determine appropriate measures to 
avoid or minimise effects on bats with respect to their habitat use at the time. 

· Native vegetation that may provide quality roosting habitat for bats at Sites 13, 14 and 15 
should be avoided where practicable; 

· Where vegetation is of a size to support roosting clearance of vegetation from Hungry 
Creek to the southern part of the Perry Road Sector should be undertaken during 
September and October and/or from mid-February to May to minimise the risk of direct 
mortality to bats; 

· Areas of large pine trees within plantation habitats should be retained on each side of the 
alignment and outside of cut and fill areas, to provide roosting and foraging habitat. 

In addition to these recommendations, the Project offers potential opportunities to enhance 
roosting and foraging habitats for bats in the long-term and I support the integrating of these 
species into the ULDF. 


